Abstract -Myasthenia gravis (MG) is an autoimmune disease characterized by fluctuating muscle weakness, caused by impaired neuromuscular transmission. Patients with MG can present other autoimmune diseases in association, commonly hypo or hyperthyroidism. The association of MG to demyelinating disease is rare and has been described before. We report on three Brazilian patients with MG that presented distinct demyelinating diseases, two monophasic and one recurrent neuromyelitis optica, several years after the diagnosis of MG, and discuss their clinical courses.
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Myasthenia gravis (MG) is an autoimmune disease characterized by fluctuating muscle weakness, caused by impaired neuromuscular transmission. Autoantibodies specific for the human nicotinic acetylcholine receptor are present in 70 to 80% of the patients, and the remaining cases can be associated with antibodies targeted at muscle specific kinase (MusK) and other proteins in the post-synaptic membrane 1, 2 . MG has a bimodal incidence: (1) 20 to 40 years-old, predominated by women, and (2) 60 to 80 years-old, predominated by men 2 . Patients with MG commonly have thyroid disease and can present with nonspecific immune system abnormalities, such as positive auto antibodies and alopecia areata [3] [4] [5] . rarely, MG can be part of multiple autoimmune syndromes, including autoimmune diabetes mellitus, thrombotic thrombocytopenic purpura, sjögren syndrome, systemic lupus erythematosus, vitiligo, among other rare diseases 5 . In the past 20 years there has been an increasing number of reports on patients with MG presenting demyelinating diseases (dd) [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , including multiple sclerosis, neuromyelitis optica (NMo), transverse myelitis and optic neuritis. however, it is not known whether this association is also part of unspecific immune activation, genetic susceptibility or if it just happens by random.
We herein describe three Brazilian patients with MG that presented different dd and discuss their clinical courses.
methoD
We reviewed the records of 630 patients followed for MG at the Neuroimmunology clinic of the Federal University of sao Paulo between 1979 and 2006. The diagnosis of MG was based on clinical history, neurological examination, electrophysiological testing and response to acetyl cholinesterase inhibitor medication (pyridostigmine), assessed by a neurologist trained in neuromuscular diseases. rarely, patients were submitted to muscular biopsies to rule out other muscular conditions. Patients that presented with symptoms suggesting dd were selected for description. This review was approved by the Internal review Board (# 0498/05) as part of an analysis of all patients with MG.
results
We found three patients with MG that developed dd during follow-up; their clinical, electrophysiological and autoantibodies status are described in Tables 1 and 2 . Briefly, patient 1 was diagnosed with generalized MG at the age of 26. Anti-thyroid antibodies were present (antithyroid peroxidase and anti-tireoglobulin), but she never developed thyroid disease symptoms. she underwent thymectomy one year later and evolved asymptomatic on pyridostigmine treatment, thymus pathology disclosed lymphoid hyperplasia. At age 32, she presented mild truncal and gait ataxia associated to bilateral horizontal nystagmus. Brain magnetic resonance imaging (MrI) disclosed pons and cerebellum FlAIr and T2 hyperintense signal and mild gadolinium enhancement compatible with demyelination ( Figure) , cerebro-spinal fluid was normal. she was treated with 3g Iv methylprednisolone and symptoms resolved completely. MrI follow-up images disclosed resolution of the preview lesion and no new T2 or FlAIr abnormalities. she is currently on pyridostigmine for symptomatic myasthenia control.
Patient 2 had intermittent diplopia since the age of 27 and was further diagnosed with ocular myasthenia. he was initially treated with prednisone and pyridostigmine with mild response to treatment. Prednisone was switched to azathioprine due to hypertension, but symptoms only resolved when cyclosporine was started. At age 45 he developed pain, low visual acuity and ptosis in the left eye. Fundoscopic examination revealed a swollen disc on the left eye. MrI of the brain disclosed small unspecific periventricular and subcortical white matter changes on T2 and FlAIr sequences. cyclosporine dose was raised and deflazacort introduced for symptomatic treatment of ptosis. symptoms resolved completely and his visual acuity returned to normal 2 months later.
Patient 3 was diagnosed with generalized MG at the age of 27 and underwent thymectomy one year after diagnosis. Four years later she presented with left side paresthesias and her spinal cord MrI disclosed a demyelinating lesion from c5 to c7, absent cerebrospinal fluid oligoclonal bands and normal brain MrI. symptoms resolved after 3g Iv methylprednisolone. Two months later she developed bilateral acute visual loss that resolved within 30 days. on first evaluation she had an atrophic optic disc on the left side, mild spastic gait and increased muscle stretch reflexes. A clinical diagnosis of neuromyelitis optica was made based on the Wingerchuck criteria 16 and she was started on azathioprine plus prednisone. during the next 2 years she presented with 1 myelitis and 2 optic neuritis relapses, treated with Iv methylprednisolone. Ancillary test revealed an anti-nuclear-antibody (ANA) titer of 1/320. she recently became pregnant and stopped her medication, but her neurological exam discloses only mild low visual acuity without fatigue. data from her thymectomy was unavailable from the other hospital.
Discussion
We report on a series of Brazilian patients that presented distinct dd 6-18 years after the diagnosis of MG. Two of them presented a monophasic course (patients 1 and 2), one evolved to recurrent neuromyelitis optica (patient 3). The occurrence of dd in association to MG have been reported before, and are described as monophasic events (myelitis, acute disseminated encephalomyelitis and optic neuritis) [10] [11] [12] [13] and recurrent diseases (multiple sclerosis, recurrent transverse myelitis and NMo) 7, [9] [10] [11] [12] 14 . some authors state that this association may not happen by chance, as the incidence of dd in patients with MG is much higher than expected in the general population 6, 15 , and both may be part of multiple autoimmune syndromes or genetic predisposition to autoimmunity 5 .
recently, two reports have focused on this association. Gotkine et al. 10 reported on 5 patients that presented dd after the diagnosis of MG, three had a monophasic event and two had a recurrent illness. The authors suggest that the association might be caused by subclinical systemic lupus erythematosus in three of them due to the presence of antinuclear antibodies, including both cases with recurrent dd, although this has been contested due to the fact that two of their patients could actually have NMo [16] [17] [18] . Kister et al. 9 report on 4 patients that presented recurrent NMo years after undergoing thymectomy for MG. Two of these patients were positive for NMo-Ig antibodies in their serum 18 and ANA and anti-GAd were also present in 3 patients, disclosing systemic immune abnormalities. In both series, as in other cases reported before 7,12-15 patients developed dd years after undergoing thymectomy, and the authors suggest that thymectomy might have induced immune dysregulation. Indeed, a long-term study of thymectomized patients showed that a significant number of patients presented different autoantibodies in their serum years after thymectomy, 43% developed ANA positivity, 12.5% of them developed autoimmune diseases, and more than 60% had at least 1 expansion within the cd8 and cd4 T-cell repertoire, compared with non-thymectomized patients and healthy control subjects 19 . Two of our patients have undergone thymectomy and only one presented positive ANA (patient 3); interestingly, this was the only one that evolved to a recurrent dd. This patient resembles those reported by Kister et al.
. While we evaluated 630 ambulatory patients, Gotkine et al surveyed 214 patients that were admitted to the hospital, which does not reflect the whole population of patients with MG in a tertiary care center. This methodological difference may have left to selection bias of more severe patients, among them those with dd.
In conclusion, demyelinating diseases are rare among patients with MG and may be part of an autoimmune syndrome spectra or genetic predisposition to autoimmunity. In this series of patients, only one developed a relapsing-remitting disease with positive low titer ANA and the others presented a monophasic course. As this is a small retrospective series, it was not possible to determine whether dd was related to thymectomy and its potential impact on myasthenia gravis clinical control.
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